Rational design, biophysical and biological characterization of site-specific antibody-tubulysin conjugates with improved stability, efficacy and pharmacokinetics.
Antibody-drug conjugates (ADCs) are among the most promising empowered biologics for cancer treatment. ADCs are commonly prepared by chemical conjugation of small molecule cytotoxic anti-cancer drugs to antibodies through either lysine side chains or cysteine thiols generated by the reduction of interchain disulfide bonds. Both methods yield heterogeneous conjugates with complex biophysical properties and suboptimal serum stability, efficacy, and pharmacokinetics. To limit the complexity of cysteine-based ADCs, we have engineered and characterized in vitro and in vivo antibody cysteine variants that allow precise control of both site of conjugation and drug load per antibody molecule. We demonstrate that the chemically-defined cysteine-engineered antibody-tubulysin conjugates have improved ex vivo and in vivo stability, efficacy, and pharmacokinetics when compared to conventional cysteine-based ADCs with similar drug-to-antibody ratios. In addition, to limit the non-target FcγRs mediated uptake of the ADCs by cells of the innate immune system, which may result in off-target toxicities, the ADCs have been engineered to lack Fc-receptor binding. The strategies described herein are broadly applicable to any full-length IgG or Fc-based ADC and have been incorporated into an ADC that is in phase I clinical development.